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— D E S CR IPTION 

MOTOR WITH ROTATION DETECTING DEVICE 

( ^^TT^THe^^lHvlnlon relates to the technical field of a motor with a rotation 
detecting device, which is used for electrical equipment mounted on a vehicle or the like. 

c^^[do02TQenerally, in this kind of motors , there is umotorwith a rotation detecting 
device which detects the rotational amount of a rotary shaft of the motor for detecting the 
movement amount or the position of a movable member (actuator) acting on the basis of the 
driving of the motor. As such a motor, motors which are shown in JP-A-1 1-215773 and 
JP-A-1 1-215774 are proposed. In the case of these motors, as shown in Fig. 10 (A), an 
opening 22a is formed in the peripheral surface of the cylindrical part of a casing 22 where a 
reduction worm wheel and a rotary shaft worm forming part of the motor are contained. The 
structure is*ad*such that a rotation detecting device 24 is provided on the uga^surfece^^ 
a sensing unit 23 which is formed to close the above described opening 22a, and^rie-watef^ 0 
9 pseef of the rotation detecting device 24 or other members which are arranged in the interior 
3 of the casing 22 is achieved by putting a seal member between the peripheral part of the 
q casing opening 22a and the sensing unit 23 to close the opening 22a. 

[0003] However, with such a structure as the above describe4co|^entional one, the 
sensing unit 23 in which the rotation detecting device 24 is provided is pat from the outside 
i|the opening 22a formed in the peripheral part of the casing 22, and thi**»e is integrated by 
fixing m^S^Mjg«^25° Therefore, not only the screwing work becomes necessary 
^iaU^te^ak^tht^rk troublesome but also^^risk that the screw 25 is loosened by 
an external force swathe fixing screw 25 is exposed to the outside of the motor s supposed, . 
^additionally problem that the above described water proof structu ^gg^ e 

provided at the boundary part between the casing 22 and the sensing unit 23 is^Jeft. 

[0004] On the other hand, when providing a rotation detecting device, the electrical 
connection for feeding electricity to the rotation detecting device is necessary. In the case of 
the conventional one as shown in Fig. 10 (B), a lead wire 24a is pulled out of the rotation 
detecting device 24 and is integrated with a lead wire 26 which is separately pulled out for 
feeding a brJsl^^xtension harness 27, 49 formed. At the end part of the extension 
harness 27, a connecting male coupler 28 is provided, and to the male coupler 28, a female 
coupler which is pulled ou^hTe^temal power source on the vehicle body side or the like is 
connected. However, each extension harness 27 is required to have a different length 
depending on the position where the motor is provided. Therefore, it is necessary to prepare 
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motors in which extension harnesses 27 of various kinds of specifications are provided. , 
Additionally, there are such\ Woblems that the number of products becomes large to make- o 
-the- quality control troublesome, and^tkafc a high cost^ io oauood. 

[0005] Furthermore, in the case where such a motor is attached to the door of a 
vehicle or the like, horizontally mirror image casings 22 may be prepared, but the shape of 
the opening 22a formed in each casing 22 is not horizontally symmetrical. Therefore, there is 
-etreh a problem that a sensing unit 23 with a shape corresponding to each of these openings 
22a must be prepared respectively, which makes it difficult to use a common part. The 
problems to be solved by the pf©sent4nvention exist in these points. 
Disclosure of the Invention ^^j^ 

[ 00061 The pres e n t mvention is created in view of the situation, having an object of 
solving -thes^problems, and it is a motor comprising)^ rotary shaft; a casing with a b£Ttsr>iu? 2^ 
cylindrical part which rotatably contains the rotary shaft; and a^t^io^detecting device 
which detects the rotation of the rotary shaft, characterized in th n t ^the rotation detecting 
device is supported by a sensor holder, and the sensor holder is disposed in the casing by the 
incorporation(installation) from the incorporating direction to the cylindrical part of the 

rotary shaft. <^ 

— [00 07] — Then^y doingjjfeis, the sensor holder is arranged to be housed in the casing, 
and it becomes unnecessary to provide a waterproof structure. 

[000^] In this motor, it is possible that a holder receiving part is formed on the inner 
peripheral surface of the cylindrical part of the casing of th e pros e fit ->invention, and that a 
sensor holder is incorporated in the holder receivinepart in a state of temporary holding, and 
^S*e fixing means^l^he sensor holder such as screw^tg becomes unnecessary. 

[0009] Furthermore, in tl^motor, the sensor holder of the .present invention can be 

a holder, where a sensor support part in which the rotation detecting device is incorporated 

and a terminal support part in which a connecting terminal thereof is incorporated are formed, 

and a connecting opening part for seeing the terminal support part from the outside is formed 

in tli^peripheral surface of the cylindrical part of the casing. 
A Q 

[0010] Furthermore, in tip motor, it is possible that,on the opening side of the 

cylindrical part of the casing of the present invention, a brush unit in which a brush is 
incorporated is fixed, and that the sensor holder in the casing is positioned and supported by 
the casing on the basis of the fixing^to the ^^^j^^^^^ 1 ^' e5S ^^ « ^ 

[001 1] Furthermore, in thj£ motor, the construction - can be ^^^^^J^l^ 6 bn ^£ ^^^T 
connecting terminal incorporated in the brush unit of the.gfg^wt-invention ig c^itcndod^ng to 





be supported by the terminal support part ofth o son o or hol d er , and to be seen from the 
connecting opening part of the casing. 

[0012] Furthermore, in thS motor, the connecting opening part of the casing of the 
-presefit invention can be a par^where at least one projecting piece part which projects toward 
the outside diameter side is formed. 

[0013] Furthermore, in thS motor, an external pull-out terminal unit which is 
electrically connected to each of the connecting terminals of the rotation detecting device and 
the brush can be incorporated,^ the connecting opening part of the present invention, from 
the outside diameter side of the cylindrical part. ^ J, 

[0014] Furthermore, in th& motor, the conotruotien can bc-madc such that the 
terminal of the terminal support part of the invention is supported in the state of 

projecting in the outside diameter direction of the cylindrical part^ and,on the other hand, a 
support piece part^^he-e*^^ 

sensor holder, is formed^the holder receiving part, and the incorporation loadW the time of 
incorporating the external pull-out terminal unit to the^erminal support part is received by the 
support piece part through the terminal support par^ UiiJ ^ l ( ^ l ^| fo r the incor Poration 
load leSton the sensor holder to deform the sensor holder, and the accuracy of the rotation 

detection can be raised. <^!jCLlAm**~ 

[0015] Furthermore, in th^motor, the construction can be made such that to the 
external pull-out terminal unit of the pseseat- invention, at least one engaging claw is formed 
on the incorporation tip side, and the engaging claw is engaged with the step-like engagement 
receiving part which is formed to the connecting opening part, when the external pull-out 
terminal unit is incorp6rated in the connecting opening part. By doing this, it becomes 
possible to set an engagement receiving part with which the engaging claw is engaged, 
without providing an opening which leads to the periphery of the projecting piece part, and 
the e xternal pull-out terminal unitoan be attached to the connecting opening part in a sealing 
stal^a water proof structure etJ&e provided, and the workability can be improved. 

[0016] Furthermore, in this motor, the engagement receiving part of the p*eseaL_ 
invention is formed integrally when the cylindrical part is molded, 
j^gf Description of the Drawings 

[0017p)Fig. 1 is a partial^cross sectional front view of a motor^j 
Fig. 2 is a partial^cross sectional side view of the state where the motor part of the 

tor is removed^ Qp>o^ J 
Figs. 3 (A) and 2JB) are a front view and a plan view of a casing, respectivelyf * 
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Fig. 4 is a side view of the casing] j 

Figs. 5 (A), 5 (B), 5 (C), and 5 (D) are a plan view, a front view, and a side view of a 
sensor holder, and a plan view of the state where a base plate is attached, respectively^ 
£ £ Figs. 6 (A), 6 (B), and 6 (C) are a side view and a plan view of a brush unit, and the 
^-^ cross sectional view of Fig. 6 (A), respectively^ 

1 Figs. 7 (A), 7 (B), 7 (C), and 7 (D) are a plan view, a partial^ cross sectional front 



view, a bottom view, and a partial^ cross sectionalside view ot a terminal unit, respective^ 

Fig. 8 is a front cross sectional view explaining the state where a sensor holder, a 
brush unit, and a terminal unit are incorporated in the casing)/^ 

Fig|^4s-a parSany enlarged front cross sectional adewjex$aining die rotation of 
incorporation of a sensor holder, a brush unit, and a terminal unit/j OW 4 

Figs. 10 (A) and 10 (B) are a side cross sectional viewand^a partial front view 
P explaining the rotation detecting device in the conventional embodiment , respectively. _^ 
% ^4ed^er €au,iiig o u t the Invc i ttioI I^^V^ i^^frAXxA C^boW>M 
W [00 1 81 The embodiment^ th e piaoont invention will be described on the basis of 

I- (so 

C3 the drawings of Fig. 1 to Fig. 9/ 

[0019] In the drawings, reference numeral 1 denotes a motor (motor device) with a 
reduction mechanism and a rotation detecting mechanism. One end part of a motor shaft 
fi (rotary shaft) 4 is rotatably supported by a bearing unit including a thrust bearing 4f pressed 
into the motor shaft 4 and a radial metal bearing 4g pressed into the motor yoka 3 -m-a motor 
yoke 3 ; shaped like a cylinderwith a bottom which cov ^^^^^2 ° f the m0t ° r L 
An armature core 4a whieh is positioned at one end sideand rotates ^tegraHy whh the motor 



armature core 4a whieh is positioned at one end sideband rotates^e^rajly wtthtj^ 
shaft 4^and a commgator 5 ^aah is positioned at the other end sideband rotates integrally 
with the motor shaft 4 are attached to the motor shaft 4 in the motor yoke 3 . Reference 
numeral 3a 'denotes a pair of permanent magnets which are fixed to the inside peripheral 

surface of the motor yoke 3. 

[0020] Reference numeral 6 denotes a casing in which the reduction mech^msm of 

the motor 1 is contained, a«d die casing^ feg^gg^^^ 

is provided integrally with a case body 7 / whifeis formed with a cylindrical part to rotatably 



^ifefme other end part of the motor Jk 4 P-jecjm^^^ bo<L ^ 

^approximately half of the motor shaft 4 is contained^***** gear case body 9 \Meh is 
Arranged at one side of the case body (corresponding to the casin g/ of thepteseftt- invention) 7 
and^vhere the reduction mechanism memberyuch as a worm wheel 8 ^e meshe&with a 
worm 4b formed on the other end side-ofthfr motor shaft 4, large and small gears (not shown 



wheel 8. 



in the fig^e), and an output shaft (actuator driving output shaft, not shown in the figure) are 
contained^ fetate of being connected at the meshing part of the worm 4b and worm 

-eSto end paitoftV lotor shaft 4£s rotatably "£%£d by abeanng unit including a thrust 
bearing 4c, a damper 4d, and a radial metal bearing 4e at the tube bottom part 7a^-*^her— 
..endoide- The horizontally approximate^ central part of the motor shaft 4 is rotatably 
^jjS*by a radial metal bearing 4h which is pressed into the openjrjpart J^sideofthe case 
7. Consequently, the motor shaft 4 is set so that three positions in|p^ hnriiseZtaT 
Tirree*** are supported by the motor yoke 3 or thecase body 7. &end side of the case 
body 7^#S5\vhich the motor shaft 4 is ^$SS^^ mr f a motor shaft incorporation 
opening part (hereafter, referred to asfe opening part) 7b. In the inside tube surface on the 



shaft 4. 

[0022] -Hwe^ the following descr^tipn will be given on the basis of the vertical and 
horizontal directional properti£fe2*d-e* Fi|2 and ftg. 4 in order to make the description 
understandable, but of course, the***©* invention is not limited to these directional 
properties- T^i^U ^^W^ 

[0023] The holder receiving part 1 0 is formed to be a long space on the ^^^^^^ 
^smefe-nde, surrounded byfa circular-arc-like piece part 10a (corresponding to the support 
, piece part of the peeseat invention) which is positioned over the penetrating part of the motor 
. shaft 4 of the case body 7 and ^^^rj^^^^^^^ arc *> 
..adjacently facp^then^tor shaft 4?a pair of lower piece parts 10b$»e£4^the left and 
right sides7c^of the ctse body\ from both left and right end edge parts of the W^UjL 
i-circular-arc-like piece part ^10a; a pair of upper piece parts 10c which is formed at the up» 
-with a specified clearancefi^the lower piece parts 10b; and left and right piece parts lOd 
S^S^t the upper and lower piece parts 10c, 10b and are formed on left and right sides 
-7c of the case body 7. Between the upper piece parts 10c of the holderje^emripatUO, a 
pair of through holes lOe are formed, which are shaped like Moreover, %11ie 
circular-arc-like piece part 1 Oap^^^haxu,*^^ is CUt 

.oft and on this side of the case body opening part 7b, a^^ctmg partlfwhere the holder 
-Wiving part 10 and the cylinder hole are co^unicated^ach otheris formed. Here, the 
circular-arc-like piece part 10a of the p^^feent is formel^llowmrthe upper part 





of the bearing part-where Jheradial metal bearing 4h for?Stegme motor shaft 4 is inserted. 
Then/miS^^HtHetto face to the fixing part of a sensor magnet 1 1 of the motor 
shaft 4 which is ?ncorpHaHain"the case body 7. - Dy 4 ho w ay^he sensor magnet 1 1 is a 
ring-like magnet where the N-pole and S-pole are polarized by turns in the rotational 
direction, and is set to rotate integrally with the motor shaft 4. 

[0024] On the upper surface of (je^wer piece part 1 Ob of the holder receiving part 
10,arib lOfis formed, w£h™^ 

1 0). Moreover, on the mfr u ^ the hSldor Mfeoivirfe p arHS, a butting surface 
part lOg is formedSSSte^projectfeg upward from the upper surface of the 
circufar-arc-like piece part 10a. / 

[0025] Furthermore, at the upper surface part 7d (the other side of the case body 
corresponding to the side on the opposite side of the gear case body 9 femzm&st) in^ ^ 
peripheral surface of the cylindrical part of the case body 7, a connecting opening part O^to 
be the connecting part to the external power source is formed, which is described later. Th£ 




i be^se&, 



receiving part 10, that is, me position wnei 
and is formed by cutting off the upper piece part 10c of the holder receiving part 10. 
Consequently, the outsjde of the case body 7 and the holder receiving part 10 in the case body 
are communicated^ach other via the connecting opening part O. Moreover, the connecting 
opening part O is open approximately like a quadrangle, and a rectangular-tube-like 
projecting piece part (corresponding to the male coupler ^^^^g"^ - 
later) 7e is integrally formed from t %°J ,en ^ ) ^^ rt toward ™ e "T s1 f1 p - \ X 

[0026] Reference numeral 1 2^enotes a senior holder which is integrally molded 

from a resin material to be ^^^^^^^KT- T f- 
one half part which is positiS^m e; d««S^in melt^^ofbeing incorporated in 
the holder receiving part 10 composes the concave-channel-like sensor support part 12a. The 
sensor support part 12a is shaped so that both left and right side parts are fitted to the space 
which is surrounded by the upper and lower piece parts 10c, 10b and left and right piece parts 
l Od of the holder receiving part 10, and at the horizontally central part of the bottom surface 
(under surface) composing a concave channel, a circular-arc-like concave part 12b is 
concavely provided to go amund the sensor magnet 1 1 of the motor shaft 4. Moreover,^ 

the sensor support ^^^^1^^^^ ^^^-^ 
between them from^h^SS^dow*wa^ so that the base plate 13 is supported in the 
state of having a specified clearance between that and the circular-arc-like concave part 12b. 



Then, at the under surface of the base plate 13, that is, at the surface facing to the « 
circular-arc-like concave part 12b side of the base plate H^one pair of hall devices 14^vdMcli C Z*£&. 
correspond to the rotation detecting device of the p gooont invention and detect the rotation of ^4 /j> 
the sensor magnet 1 1 are provided i n the state of standing horizon ^^^^J)\ : |^i»^ 

[0027] On the other hand, the other half part positioned onthe channel b ae k side/a*-^ ^.^jutT 
the sensor holder 1 2 composes the terminal support part 1 2d where two pairs of sensor "1* 
terminals 14a for feeding electricity to the hall devices 14 are insert-molded. The terminal 
support part 12d includes a wider part 12e which has a horizontal ^^^gjjj^^ 11 ^.^!^ 
sensor support part 12a and a narrower part 12f which is formed oirthe channel back side and 
has a width narrower than that of the wider part 12e 0 aed the under surface of the narrower 
part 12f and the under surface of the horizontally central part ofge_wjder part 12e are formed 
between them and the sensor support part 12a via a step part 12g to-be positioned higher than 
the surface of the circular-arc-like concave part 12b of the sensor support part 12a. 
Moreover, the upper surfaces of the narrower part 12f and the horizontally central part of the 
wider part 12e following this are formed to be positionedhigher than the upper surface of the 
• support part 1 2a| an<J from the upper surface of -this narrower part 1 2f, the _g£ e 

nir r*f ffhnr in sen 



sensor : 



: external 
-too* 

connecting side end parts 1.4tyhat_are one end parts of the one pair of (four in all^sensor 
terminals (hall device terminals) Harare provided projecting upward and forming a double 
line at specified intervals. Furthermore, to the higher-positioned uppersurface of the wider 
part 12e, partS l2} 3X0 fonned Hkc-anotcl^te-ba.positioned 

horizontally ^i^to^m e arra nging position/ of the sensor terminal] 14a, and k-is set that the 
bent part 17c^of the brush terminal Hb^which is described lateys disposed to the terminal 
receiving part 12j in the butting state. Furthermore, to the upper surfaces of both the left 
and right end parts of the wider part 12e^ribs 12hwhich project upward aFe ^^^[^ 

[0028] - D) 11k . ^^^^^^^L^^pl^ 13 ^ hlchiS 
disposed *q the sensor support part 12a is extended on the termu&l support part 12d side at 
both the left and right end parts, where ^connecting h *^^^^ S ^^^ 
other end part 14c of each sensor terminal 14a is insertedand soldered to the connecting hole 
13a, so that each sensor terminal 14a and hall device 14 are connected. 

[0029] Furthermore, both the left and right side parts of the sensor holder wider part 
12e are formed to have shapes following both the left and right side parts of the sensor 
support part 12a, and at the side part thereof, a guide convex part 12i is formed. On the 
other hand, at the left and right piece Darts lOd of the holder receiving part 10, a guide 



concave part lOh^hSi is concavely fevidi e^o n t he -ert sid c diameter Gid c-ts-ferme^, 
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respectively, and it io oct that the guide convex part 12i is engaged with the guide concave 
part 1 Oh to perform the positioning and the movement guidj^ of the sensor holder 1 2. That is, 
the sensor holder 12 is set to be incorporated in the following steps* the external connecting 
side end part 14b of the upward projecting sensor terminal 14a is inserted into the through 
hole lOe, and the guide convex part 12i of the terminal support part wider part 12e k^jut-***— 
^«4h^ttitud«^f-%ei»g engage^ with the guide concave part lOh of the case body opening 
part 7b)^lSfeskioning. is perform ed , an d in this state, by teeiftg pushpin the shaft length 
direction of the motor shaft ^similarly to the incorporation of the motor shaft 4, the sensor 
holder 12 is guided by the guide concave part lOh (keeping the ai 



in the stat e of slidiftg^me channel back oido of tho holder receiving part 10^ 

that the sensor holder 12 is incorporated in a specified incorporation position of the holder 

receiving part 10, by taking the state where the step part 12g between the terminal support 

part 12d and the sensor support part 12a is butted against the opening side end surface of the 

circular-arc-like piece part 1 0a. In this incorporation process, both the left and right end 

parts of the wider part 12e of the terminal support-part 12d are arranged to be i ncorpora t e d iru_ 

tin Jtate of being lightly pressed into the holder receiving part 10, by means of the rib lOf 

projecting at the lower piece part 10b of the holder receiving part 10 and the rib 12h 

projecting at the upper surface of the wider part 12e of the sensor holder 12*an4^ 

"Sa5J — • ■ 

consequently, it io act that the sensor holder 12 is incorporated in the incorporate* position in 

the state of temporary holding. 

[0030] Then, by being positioned at the incorporating position, the terminal support 

part 12d of the sensor holder 12 is P^^^t^gg^f 6 of Xh& circul ™~ mC ~ Uke l^cicn^L^ 
part 10a of the holder receiving P«0&&b$^^ direction of- 

U ^Se J terminal unit 19 l u ouu io into contact , and kis set to be positioned right under the 

connecting opening part O which body 7 ^$ n the other hand ' the SenS ° r 

support part 12a is set to face to theSSm^^aftH. which is formed by cutting off the 
circular-arc-like piece part 10a of the holder receiving part. Consequently, the hall devices 14 
of the sensor support part 12a are adjacently facmg to the sensor magnet 1 1 of the motor shaft 
4 in the state of having the circular-arc-like conca Y^g|jg^^^ n ^| r j lolder between 
them and the sensor magnet 1 1 of the motor shaft 4. T=henjhe hall device U can detect the 
rotational state of the sensor magnet 1 1 . - (JS$) 

[0031] Furthermore, reference numeral 1 5^denotes a brush unit which is 

15k< 



incorporated in the 
< ~^Zfte pair of base end 



case body 7 after incorporating the sensor holder 12. In. the brush unit 15|f\CU> 
i parts of a plate%>ring 17a where a brush 17 is arranged at the tip^ase 



fixed on one side of a disk-like brush stay 16*ea through hole 16a for the penetration of 
the motor shaft 4, i o op e n. The brush unit 1 5 is fixed by screwing the attaching pari) 1 6b^ 
formed on the outside gneter part of the brush stay 16,to the en^suj-face of the opening part 
7b of the case body 7,^4*48-861 the* in & fixed state, ge brush) 17 A comeHnto slidmg 
contact with the commutator 5 of the motor shaft 4 in fhe-state-ofelastically pressing. ^ ^ 
[0032] ,A P ai ^^ sh terminals 1 7b J which feed electricity to the brush/ 1 7 and^are- 

formed integrally withttjeplate ^"gj^^^^^*^" 1811 Stay 16 {i£S? bmSh 
terminals 17b extend Sgy£» the lW clj bnok - side of thecasebody 7 ki the stats- 
- where th e brush unit 15 is incorporated ir/the case body 7, andthejjent part 17c.t©*e. the 
external connecting end party s set to come into contact with one A pair of notch-like terminal 

receiving parts 1 2j of the s 6 " 5 ^^ 6 ^^?^!^^ 1 ^ 6 previously Set incor P oratin g 
position in the butting state. It ij jci thai by taking Hit state , the brush stay attaching part 
* 1 6b is butted against the end surface of the case body opening part 7b, and the normal 
1 incorporation can be performed. Therefore, in the case where the step part 1 2g of the sensor 
J holder 1 2 is incorporated in the state of not butting against the opening side end surface of the 
5 holder receiving part circular-arc-like piece part 1 Oa (in the state where the sensor holder 12 
3 is. not positioned at the spec**-* ; "™* ; ™ «n«iti«n and is positioned on the ohannol - thw 



8 ido of the holder recemn^ar^T^pTisTeTth^thTbra attaching part 1 6b and the end 

surface of the case body opening part 7b cannot come into contact with each other, even if the 
brush terminal bent part 17c comes into contact with the sensor holder notch part 12g. 
Consequently, the incorporation state of the sensor holder 12 can be confirmed by the 
incorporation state of the brush unit 15. And at this moment by furthermate pushing in the 
brush unit 15 to make the brush stay attaching part 16b come into contact with the end 
surface of the case body opening part 7b, the positioning of the sensor holder 12 can be 
performed through the brush terminal bent part 17c. 

[0033] In the state where the sensor holder 1 2 and the brush unit 1 5 are 
incorporated in the case body 7 ; lik u I l licit ia . net that from the connecting opening part O of 
the case body 7, the sensor terminal external connecting part HKwhich projects from the 
sensor holder terminal support part 12dpnd the brush terminal ^^^^^^^ CIi ' 
On the other hand, a terminal unit (male coupler terminal part) 1 ^connects the sensor 
terminal external connecting part 14b and brush terminal bent part 17c to the coupler (female 
coupler) 1 ^on the external power source side and is attached to the connecting opening part 
O The terminal unit 1 9. is set to compose the male coupler by being inserted from the 
upside (from the outside} into the rectariguW-tube-like projecting piece part 7e formed^ the 




connecting opening part O. A n d i l i u LuiiLlmrtnrl by 6 n mprH no;, a terminal holder 20, which 
is formed approximately like a rectangular pillar shape to be inserted into the projecting piece 
part (male coupler outer frame) 7e in the slip-off-stopping state^and six middle terminals 21 
Txxfrv&ek are incorporated in a^double line to be positioned at the part f ^^ ensor 
terminal external connecting part/l4b and the brush terminal bent part/l7c t^seen from the 
connecting opening part O. Furthermore, engaging claws 20a are formed on one pair of left 
and right incorporating tip sides which face to each other of the terminal holder 20<jand are 
set to be engaged with the step-like engagement receiving part 7f formed in the connecting 
opening part O when the terminal unit ISLis incorporated in the connecting opening part O, so 
that the terminal unit 1 9 is surely fixed to the connecting opening part O. By the way, the 
engagement receiving part 7f is arranged to be integrally formed by being drawn from the 
incorporating direction of the brush unit 15 when molding the cylindrical part of the case 
body 7. 

[0034] -^by inserting the terminal^ ^^^g^^^^ part O, 
the lower end part 21a of each middle terminal 21^the sensor terminal externarconnecting 
par?14b and the brush terminal bent part(l7c are electrically connected. Consequently, the 
terminal unit 19 can be incorporated in the connecting part where the sensor terminal 14a and 
the brush terminal 17b arepfie^etL. By connecting the female coupler 18 on the vehicle 
body side to the male coupler^vhich includes the terminal unit 19 and the projecting piece 
part 7e, the electrical connection can simultaneously be performed to both the hall device 14 
and the brush 17. Furthermore, it is arranged that when the terminal unit 19 is incorporated 
up to the specified position, the concave step 20b formed on the peripheral surface of the 
terminal holder 20 comes into contact with the convex step 7g formed to the inner peripheral 
surface of the projecting piece part 7e to regulate any^^incorporation to the back side. 

[0035] Here, the terminal unit 1 9 composes the male coupler in cooperation with 
the projecting piece part 7e. At the time of connection with the conventional type vehicle 
body side female coupler 18 )W hich is arranged on the vehicle body side, the seal is pS! 
at the same time as the connection of the fellow couplers by the water proof means which is 
separately arranged, and the intrusion of water int^jhe connecting opening part O at the 
lower part of the terminal holder 20 is prevented, a**4e special water proof structure^ne 
sensor holder terminal support part 12d can^o made unnecessary^Furthermore, it is ^Uhat^ 
the sensor terminaf 14a ; which^disposed in thesensor holder 12 H insert-molded frta. 
no looseness, but the brush terminaf 1 7b which yi disposed in the brush unit 1 5^ 
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incorporated and a little looseness is allowable, and it is considered to function) as \play 
when inserting and connecting the external power source coupler 18 to the terminal unit 19. 

[0036] Furthermore, by incorporating the motor yoke S^which pivots one end part 
of the motor shaft 4 b U iiui pgra^ o the casing 6 in which the sensor holder 12, brush unit 
15, and terminal unit r|^te Incorporation of the motor 1 is completed. It should be noted 
that the motor yoke 3 is fixed by making the opening end part thereof butt against the 
attaching part outside diameter side of the brush unit_15 at the end surface of the case body 
opening part 7b and by performing-the- screwing there& ^^^A 

[0037] In the case of the preferred embodiment of the^ese^ invention eons*ueted- 
as mentioned above, the rotation detection of the motor shaft 4 is performed by detecting the 
rotation of the sensor magnet 11 which rotates integrally with the motor shaft 4 by the hall 
device 14. Consequently, it tec^S possible to detect the movement amount or the position 
of the movable member which acts on the basis the output shaft practicing the output through 
the reduction mechanism. Then, in th^case of this one , the hall device 14 is incorporated in 
the sensor holder 12, and the sensor holder 12 is arranged in the inside of the case body 7, by 
being incorporated toward the tube bottom side (channel back side) from the opening part 7b, 
which is the incorporation direction of the motor shaft 4jo the holder receiving part 10 
formed to the case body 7, and it fee^W-unnecessary to plan a special water proof structure. 
Furthermore, in mt case oft hi s on o, the sensor holder 12 is incorporated in the state of being 
lightly pressed into the holder receiving part 10, and therefore, th^gm^ily be held in 
the case body 7 by performing the incorporation work, and it is climinatcd ^separately use 
fixing means."andthe attachment work can be simpliiied. 

[0038] On the other hand, in the case of the incorporation to the connecting opening 
part O of the terminal unit 19, it is surely fixed by engaging the engaging claw 20 ? which is 
formed on the incorporating tip side of the terminal holder 20^* the step-like engagement 
receiving part 7f which is formed in the connecting opening part O, and the water proof 
structure can be provided only by engaging and attaching the engaging claw 20 to the 
engagement receiving part 7f»^n the meantime, the incorporation workability can also be 
improved, which is different from the case in which an engaging hole is pierced on the case 
side and an engaging claw on the terminal unit side is engaged with the engaging hole as 

shown in the prior art. 

[0039] Furthermoreyhe engagement receiving part 7f is set to be integrally formed 
by being drawn from the incorporafingdirection of the brush unit 15 when the cylindrical 
part of the case body 7 is molded.T2dtne number of parts can be reduced. 
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[0040] Furthermore in this embodiment, the terminal support part Ud^which is 
formed to the sensor holder 1 2/aces ^ the connect^pening part Oyvhich is formed in the 
tube peripheral surface of the case body 7, and the l«&n is made such that the brush 
terminal bent part 17c of the brush unit 15 is also provided to the terminal support part 12d m 
addition to the sensor terminal external connecting part Hh^ri therefore, it is possible to 
integrate the sensor terminal external connecting part 14b and the bru*ggg^ 
17c by inserting the terminal unit 19 into the connecting opening part O^by connecting 
the coupler 18 on the external power source side to the terminal unit^, the electrical 
connection can simultaneously be performed to both theha^c^and the brush- 17. As a 
result it becomes unnecessary to make sueh a eoftstmetton where the lead w,res ; each 

of which is separately pulled outdare collected into the extension harness like the conventional 
one using lead wires, and the number of parts can be reduced^ terms ofthegst, ajow 
price can also be achieved) andyn addition, the automatic incorporation also^eemes 
possible to achieve the improvement K*e workability. 

[0041] Furthermore, in this embodiment, even if the sensor holder 1 2 is 
incorporated in the state where it does not reach the channel depth previously set to the holder 
receiving-part 10 and has-a positional deviation, the brush terminal bent part 17c of the brush 
unit 15 acts to press the sensor holder 12 .^*eg»ecified position by incorporating the 
brush unit 15, and the sensor holder 12 c^pSoned.«d # s Result the bad 

incorporation is eliminated andthe dispersion in product quality o**te reduced. 

[0042] Furtienno^!^^ 
formed on thu toad back rirWtfae holder receiving part lO^when the sensor holder 
12 is incorporated in the holder receiving part 10, the terminal support part 12d is positioned 
on the upside of the circular-arc-like piece part 10a, that is, the upper side in the incorporating 
direction of the terminal unit 19.a*d^m**4« t ^^ this state, the 

terminal unit 19 is incorporated in the terminal support part Ud/and^therefore, the load in the 
incorporating direction which is produced at the time of incorporations received by the 
circular-arc-like piece part 10a which comes into contact with the terminal support part 12| 
and it does not directly act on the.terminal support part I2d^md£s a result it avoid^ 
^the incorporating load t*acpnot only the sensor holder 12 but also the base plate 13, 
and the accuracy of the rotation detection can be raised. ^ t^Uv,L 

[0043] Furthermore, in^case^^th***^ even if*is formed to have a 
horizontally mirror image structure of the motor 1, the shape of the engagement receiving j 
part 10 needs not be made^orizontally mirror image. Therefore^ common partjcan be used/J 
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and therefore, it becomes possible to deal with the sensor holder 12 only by forming one kind 9 
^m&jhe common member can be used to achieve ^improvement bfr&e- quality control and 

to achieve "the^low cost. 

[0044] Furthermore, in the case of the ones£#*©=fH=eseftt embodiment, it is also 
possible to construct a motor with a specification which requires no position detecting 
mechanism of the motor, only by incorporating a brush unit 15 in the casing 6 without 
incorporating a sensor holder 12 therein, and it becomes possible to use the common member. 
^Jad tu^Hal Applicability-* 

[0045] Then, in the case of th e j^enurt invention, by doing this, inlhe motor with a 
rotation detecting device, the sensor holder composing the rotation detecting device is 
contained in the case body by being incorporated from the incorporating direction of the 
rotary shaft, and on the other hand, the connection between the external pull-out terminal unit 
and the connecting opening part is performed by engaging the engaging claw formed on the 
terminal holder, with the step-like engagement repeiving part formed on the connecting 
opening part,a»i-therefore, a simple structure can-be-realized, and the number of parts ea»-b*- 
reduced in addition-tlat-a water proof structure^i^rbvided. 

[0046] Furthermore,"Sin6e.the incorporating load which is produced when 
incorporating the external pull-out terminal unit into the sensor holder isjecdved by the 
circular-arc-like piece part of the holder receiving par^it ean-be avoided Teethe in |; OI g^^ g Kr 
load \» ac^ direetly on the sensor holder to deform the sensor holder, which enable/ to^iovido— \ 
a rotation detecting device with a high accuracy. 



